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Prev ious ly  [1] it was repor ted  that diphenyl amidophosphate reac t s  with PC1 s to give (diphenoxyphosphor- 
y l imido) t r ichlorophosphate  (I) : 

(Ph0)=P(0)NH= + PC15 -4 (PhO)2P(0)N=PC13 
(I) 

The s t ruc tu re  of (I) was in ag reement  with the e lemental  analysis data and the chemical  p rope r t i e s  (react ion 
with water ,  aniline, and fo rmic  acids).  La te r  i t  was es tabl ished [2] that the amides ofphosphor ic ,phosphonic ,  
and phosphinic acids r eac t  with PCI 5 to give i somer i c  products :  

R1TP(O)N=PCt. ~ c~ RR'P(O)NH~ -+ ' RR C1P = NP(0)CI~ 
R, B.' = Alk, Ph. 

PC15 reac t s  in a s imi l a r  manner  with the amides of the allcyl and phenyl e s t e r s  of methy l -  and ch toromethyl -  
phosphonic acids [3, 4] (cf. [5]), and only the amide of bis ( tr ichloromethyl)phosphinic acid r eac t s  with PCI 5 to give 
give the un i somer ized  product  [6]. The reasons  for  this difference were  d iscussed  in de ta i l in  [3]. 

The p r e sence  of two phenoxy groups in the amide of phosphoric  acid, which have lower acc6ptor  prop-  
e r t i e s  than t r i ch loromethyl  groups,  also p e r m i t s  postulat ing the poss ible  format ion of the i somer i c  product ,  
namely diphenyl(d[chlorophosphoryl imido)chlorophosphate (ID, in the react ion with PC15. 

This  postulat ion was ver i f i ed  i n t h e p r e s e n t  paper  and the s t ruc tu re  of the react ion product  of diphcnyl 
amidophosphate with PCI 5 was established.  Recently,  we found [7] that,  using a 1:2 rat io of the reac tan ts ,  
the pentaehlor ide  C13P = NP(O)C12 reac t s  with phenol to give imidophosphate (H), whose s t ruc tu re  was r igor -  
ously proved.  The hydrolys is  of this imidophosphate (II) gives a c rys ta l l ine  compound, which on the basis  of 
the e lementa l  analysis ,  a p  NMR, and IR spec t ra l  data was assigned the s t ruc tu re  of diphosphorylimide (EI): 

NH o 
/ 

--~PJ o H 
}I~O 

(PhO),~CIP=NP(O)CI~ ----+ (PhO)~P 
([1) }l I 0-H- -0  

(m) 

Imide (IH) can also be fo rmed  f rom imidophosphate (I). Consequently, to asce r ta in  the s t ruc tu re  of the product  
obtained in [1J, we repeated  the syntheses  desc r ibed  in this paper .  It  p roved  that the obtained compound is 
ident ical  with imidophosphate 6 ) ,  which was synthesized f rom the pentachlor ide  and phenol (Table 1). Identical 
products  are  also fo rmed  when the compound, desc r ibed  in [1], and imidophosphate (ID a re  hydrolyzed.  To 
conclusively  p rove  the s t ruc tu re  of the compound, descr ibed  in [1], we employed its reac t ion  with Me2NH. If 
this compound has tim s t ruc tu re  of (1), then the format ion of hexamethyl t r iamido(diphenoxyphosphoryl imido)-  
phosphate (IV) could be expected; if its s t ruc tu re  co r responds  to (E), then react ion with M%NH gives diphenyl- 
dimethylamido(te t ramethyldiamidoimido)phosphate  (V). Lmidophosphates (IV) and (V)were  synthesized b y  
counter  synthesis ,  as is shown below: 

(Me2N)sP + N~P(O)(OPh)~ --+ (M%N)3P = NP(O)(0Ph)~ 
(iv) 

(M%N)(PhO)~P + N3P(O)(NM%) 2 -+ (M%N)(PhO)2P = NP(O)(NM%)2 
(V) 
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It proved that the compound, obtained as described in [i], when reacted with Me2NH gives a product thatis 
identical with the imidophosphate (V) obtained by counter synthesis (see Table i). 

From the obtained data it follows that the reaction of diphenyl amidophosphate with PC15 giw~s (II), 
and not (1). 

EXPERIMENTAL 

The IR spectra were recorded on a UR-20 instrument as a liquid film, the PIVIR spectra were recorded 
on a Perkln--Elmer R-12 instrtmlent in CCI 4 solution sad using TMS as the internal standard, andthe ~Ip NMR 
spectra were recorded on a Braker HX-90 instrt~rnent with decoupling from the protons (the chemical shifts 
downfield from the standard were considered to be positive). 

The compound, described in [1], and its hydrolysis product~ namely imide (III), were obtained as de- 
scribed in the paper; diphenyl(diehlorophosphorylimido)chlorophosphate (if) and diphenyldlmethylanlido(tetra- 
methyldlamidoimido)phosphate (V) were obtained as described in [7]. 

Diphenoxyphosphoryl(dlhydroxyphosphoryl)imide (III). To 4.2 g of (II) was added 7.0 g of water and the 
mixture was let stand for 2 days at ~ 20 ~ The obtained crystalline compound was separated and then repreeip- 
itated from dioxane solution with ether to give 3.4 g of (III). 

Hexamethyltriamido (dlphenoxyphosphoryllmido)phosphate (IV). To 3.4 g of hexamethyltriamidophosphite 
in 5.0 ml of benzene was slowly added a solution of 4.8 g of diphenylazidophosphate in 2.0 ml of benzene. The 
mixture was kept at 80-85 ~ until the absorption band of the azido group disappeared inthe IR spectrum. Then 
the volatiles were distilled off and the residue was distilled to give 5.3 g of (IV). 

Reaction of Compound, Described in [I], with Dimethylarnine. To a stirred solution of 5.2 g of the 
indicated compound in 80 ml of abs. ether at 0-5 ~ was added a solution of 5.6 g of dimethylarnine in 20 rnl of 
ether. The mixture was kept for 3 h at ~ 20 ~ and then filtered. The volatiles were distilled off and the residue 
was distilled to give 3.7 g of (V). 

EXPERIMENTAL 

Contrary to the literature data, the reaction of diphenyl arnidophosphate with PCl 5 gives diphenyl(dichloro- 
phosphorylimido)chlorophosphate, and not (diphenoxyphosphorylimido)triehlorophosphate. 

IQ 
2. 

3. 

4~ 
5, 
6. 
7. 

LITERATURE CITED 

A. V. Kirsanov and I. N. Zhmurova, Zh. Obsheh. Khim., 2__88, 2478 (1958). 
A. Ya. Yakubovich, I. M. Filatova, E. L. Zaitseva, and A. P. Simonov, Zh. Obshch. Khirn., 39, 2213 
(1969). 

V. A. Shokol, G. A. Oolik, Yu. N. Levchuk, Yuo P. Egorov, and Go I. Derkach, Zh. Obshch. Khim., 43, 
267 (1973); A. G. Gordeev, I. A. Kontsel', G. A. Golik, andV. A. Shokol, Zh. Obsheh. Khim., 4_~3~ 9 (1973). 
V. A. Shokol, G. A. Golik, V. T. Tsyba, and G. I. Derkach, Zh. Obshch. Khim., 40, 931 (1970). 
V. A. Shokol, G. A. Colik, and G. I. Derkach, Zh. Obshch. Khim., 3_8, 871 (1968). 
E. S. Kozlov and S~ N. Gaidamaka, Zh. Obshch. Khim., 42, 106 (1972). 
A. A. Khodak, V. A. Gilyarov, and M. I. Kabaehnik, Izv. Akad. Nauk SSSR, Ser. Khim., 198___9_0, 2379. 

899 


